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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The soak ceramic heater characterized by coming to prepare sufficient concave 
heights for the scattered reflection of a heat ray to happen to this insulating stratification 
plane in the laminating ceramic heater of the electric conduction section and an insulating 
layer which consists of two-layer at least. 

[Claim 2] The soak ceramic heater indicated to claim 1 by which concave heights are 
prepared in the side in which the electric conduction section of an insulating stratification 
plane is prepared. 

[Claim 3] The soak ceramic heater indicated to claim 1 by which surface roughness of 
concave heights is made the range of 2S-200S by Rmax by JIS B0601. 
[Claim 4] The soak ceramic heater indicated to claim 1 whose insulating layer is a synthetic 
quartz substrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a thing thing about the soak ceramic heater made 
useful to heating of the semi-conductor wafer and the glass substrate for liquid crystal at 
the time of forming a thin film by the soak ceramic heater especially chemistry gaseous- 
phase vacuum deposition, or the spatter, or carrying out plasma etching. 
[0002] 

[Description of the Prior Art] The one apparatus heater of the ceramics which used the 
heater around which the metal wire was coiled from the former, and ceramic sheet metal 
as a heating element is used for heating of a semiconductor device, the wafer in the 
production process of liquid crystal, a glass substrate, etc. (refer to JP,63-241,921,A, and 
publication-number 4 No. -124,076 each official report). 
[0003] 

[Problem(s) to be Solved by the Invention] However, while these heaters are bulky or have 
repeated rising and falling temperature, they have the disadvantage of being easy to carry 
out exfoliation, a crack open circuit, or short-circuit, and since transparency is large, if a 
quartz substrate is used again, and a heat ray will penetrate and it will enlarge, 
temperature distribution will not become homogeneity, but by the production process of a 
semiconductor device or liquid crystal, since this can heat neither a wafer nor a glass 
substrate equally, it has the fault that aggravation of the manufacture yield and quality 
arises. 
[0004] 

[Means for Solving the Problem] It is characterized by this coming to prepare sufficient 
concave heights for the scattered reflection of a heat ray to happen to this insulating 
stratification plane in the double layer ceramic heater of the electric conduction section and 
an insulating layer which consists of two-layer at least about the soak ceramic heater at 
which this invention solved such disadvantage and a fault. 

[0005] Namely, the result examined variously that this invention persons should solve the 
trouble of heating heaters, such as a wafer conventionally used for a well-known 
semiconductor device or liquid crystal manufacture, and a glass substrate, So that the heat 
ray which is mainly concerned with the infrared radiation produced by generation of heat of 
this heater may reflect irregularly on the insulating stratification plane of the double layer 
ceramic heater of the electric conduction section which is the exoergic section, and an 
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insulating layer which consists of two-layer at least about this That the temperature 
distribution of a heater will become fixed and soak will become remarkably good if concave 
heights are prepared A header, According to this, the crack initiation of the exfoliation of 
the exoergic section and an insulating layer according to use repeatedly made into the 
problem until now also checked that effectiveness, such as becoming that there is nothing, 
was given, and completed this invention. This is explained further in full detail below. 
[0006] 

[Function] Although this invention is characterized by this coming to prepare sufficient 
concave heights for the scattered reflection of a heat ray to happen in the double layer 
ceramic heater of the electric conduction section and an insulating layer which consists of 
two-layer at least about a soak ceramic heater as described above Since this thing becomes 
uniform [ the temperature distribution of a wafer or a glass substrate ] by the scattered 
reflection of this heat ray and the variation in quality stops generating it in each [ these ] 
part when this is used for heating in a semi-conductor or a liquid crystal process The 
profitableness that improve sharply, and the manufacture yield and quality stability of a 
product stop also producing faults, such as exfoliation between two-layer [ which originates 
in the thermal stress by the rising arid falling temperature at the time of use in addition ], 
and crack initiation, and availability's of a process improve greatly is given. 
[0007] Let the soak ceramic heater of this invention be the double layer ceramic heater of 
the electric conduction section and an insulating layer which consists of two-layer at least. 
To the insulating layer, this electric conduction section shall be screen-stencil, a sputtering 
technique or a CVD method, EB vacuum deposition, a spray coating method, etc., and 
should just usually create exoergic parts, such as a tungsten, Pt-Ag, Au, and pyrolysis 
graphite. 

[0008] Moreover, it is supposed that this insulating layer has the thing which consists of 
ceramics, such as a quartz, sapphire, an alumina, alumimium nitride, a nitriding silicon, and 
a pyrolysis boron nitride (PBN), then the optimal thing which this becomes from a quartz, 
especially synthetic quartz although it is good. Although this cleanliness and purity, thermal 
resistance, homogeneity, and a degree of hardness influence the quality and the yield of a 
product directly in order for the ceramic heater of this invention to lay these on this 
insulating layer in the manufacture process of a semi-conductor wafer or the glass 
substrate for liquid crystal and to heat, synthetic quartz of thermal resistance is good at a 
high grade compared with a natural quartz, homogeneity and its degree of hardness are 
also high, an expansion coefficient is also small, shock resistance is also high, and it is 
because it can fully be equal also to rapid heating and cooling. 

[0009] At the soak ceramic heater of this invention, the concave heights for carrying out 
scattered reflection of the heat ray which is mainly concerned with the infrared radiation 
produced at a heater as described above to the insulating stratification plane of the double 
layer ceramic heater of this electric conduction section and an insulating layer which 
consists of two-layer at least are prepared. It is better to prepare these concave heights in 
an insulating stratification plane at least, and to establish the field where, as for this, the 
wafer and glass substrate of a heated side touch directly in an electric conduction section 
side rather than the field in which an insulating-layer wafer and a glass substrate are 
preferably laid from the soak of a heated object being easy to be obtained and adhesion of 
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a foreign matter etc. having little smoother one. 

[0010] Although what is necessary is just to perform formation of these concave heights by 
the sandblasting method usually used, the chemical etching method, the plasma-etching 
method, etc., it is needed for this to consider as sufficient thing for making the scattered 
reflection of a heat ray occur compulsorily. Therefore, although it is needed for surface 
roughness Rmax by JIS B0601 to make these concave heights more than 2S practical To 
the heating element in the electric conduction section manufactured with screen printing or 
a CVD method, the surface roughness from the property and precision Since bond strength, 
calorific value, etc. become less enough if it is not less than [ 200S ] surface roughness 
Rmax of this thing - 2S-200S -- desirable - 50S-170S - further - desirable - It is good to 
consider as the range of 100S-150S. 

[0011] Thus, since the scattered reflection of a heat ray will happen into this heater if the 
soak ceramic heater at which concave heights were prepared in the insulating stratification 
plane in a heater is heated using this, according to this, the profitableness that heating of 
the glass substrate of a semi-conductor wafer or liquid crystal turns into soak is given. 
Moreover, since the electric conduction section and an insulating layer will improve 
adhesion association if these concave heights are prepared in the electric conduction 
section, the effectiveness that the exfoliation of a heater and generating of a crack in the 
electric conduction section are prevented is also given. 

[0012] moreover, about this soak ceramic heater the glass substrate for the latest liquid 
crystal is enlarged increasingly - having -- **** - this ~ for example, - Since the thing of 
a 300mmx 400mm angle and a 400mmx 500mm angle is also beginning to be used 
Although a large-sized ceramic heater which is used for heating of these large-sized glass 
substrates is called for, if the synthetic quartz plate which can respond to this as an 
insulating layer about this is used, it can respond to this. 

[0013] In addition, although concave heights should be prepared in the electric conduction 
section and the double layer ceramic heater section of an insulating layer which consists of 
two-layer at least about this soak ceramic heater, this is good also as what consists of a 
double layer ceramic heater of three or more layers of an insulating layer / electric 
conduction section / insulating layer if needed, and especially this number of layers is not 
limited. 
[0014] 

[Example] Next, the example of this invention and the example of a comparison are given. 
After printing a Pt-Ag paste at intervals of 2mm by 5 micrometers in thickness as a whorl 
pattern of 10mm width of face with screen printing to the substrate made from synthetic 
quartz with a 200mm x 200mm[ of examples ] x thickness of 5mm, this is set in 
atmospheric air. It baked at 1,000 degrees C and the electric conduction section was 
created. Under the present circumstances, by the sandblasting method, as beforehand 
shown in Table 1, Rmax the screen-stencil side of the substrate made from synthetic quartz 
What prepared the concave heights which are 150S was used. 

[0015] Subsequently, give this electric wiring and a double layer ceramic heater is created. 
This heater It heats at 800 degrees C and is on it. 180mmphix thickness In order to lay a 
0.5mm silicon substrate ( drawing 1 ) and to see that soak nature when being heated after 
5 minutes While measuring temperature for every direction by eye a measure of 20mm 
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spacing, investigating those temperature distribution and asking for soak nature from the 
difference of this maximum temperature and minimum temperature, when the soak nature 
of this thing and a heater life were investigated, the result as shown in Table 1 which 
carries out a postscript was obtained. 

[0016] What does not prepare the concave heights to the electric conduction section for 
the examples 1-3 of a comparison, however a comparison (example 1 of a comparison), 
The ceramic heater which it should be referred to as what set surface roughness Rmax of 
concave heights to IS (example 2 of a comparison), and 250S (example 3 of a 
comparison), and also processed like the example and was obtained is used- When the 
soak nature and a heater life were investigated by the same approach as an example, the 
result as written together to Table 1 was obtained. 
[0017] 
[Table 1] 
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[0018] 

[Effect of the Invention] Although this invention is characterized by this coming to prepare 
sufficient concave heights for the scattered reflection of a heat ray to happen to this 
insulating stratification plane in the double layer ceramic heater of the electric conduction 
section and an insulating layer which consists of two-layer at least about a soak ceramic 
heater as described above This thing turns into that in which this heating has soak nature 
since a heat ray will reflect irregularly if this is heated. Therefore, if this is used for a semi- 
conductor or a liquid crystal process, the temperature distribution of a wafer or a glass 
substrate will serve as homogeneity, the variation in the quality of each part will be lost, 
and the profitableness that the manufacture yield and quality stability go up sharply is 
given. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing of longitudinal section of the example of soak ceramic heater use of 
this invention is shown. 
[Description of Notations] 

1 — Synthetic quartz substrate 

2 — Electric conduction section 

3 — Heated section (silicon substrate) 
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